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Abstract 

The North Ridgeville Fire Department (NRFD) has in recent years had difficulty 

completing annual fire hydrant maintenance. The research’s purpose was to determine, 

through evaluative research, possible procedure modifications by reviewing the NRFD’s 

procedures, surrounding department’s procedures, and national regulations. The results 

were the identification of maintenance procedures that the NRFD should perform on an 

annual basis. Recommendations included modifications to NRFD procedures and the 

transfer of hydrant records to a computerized database. The research attempts to support 

the hypothesis that proper testing and regular maintenance will result in the greater 

reliability of hydrants. 
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Development of an Effective Hydrant Maintenance Program for the 

 North Ridgeville (OH) Fire Department 

 

Introduction 

 The North Ridgeville Fire Department operates two fire stations which divide the 

service area into two districts. The two districts have a combined total of over 2,000 fire 

hydrants. The Insurance Services Office (ISO) requires that fire hydrants are flushed and 

visually inspected twice annually for full credit or at least once annually to receive 80% 

credit (Hickey, 2002, p.202). The rapid growth of the City of North Ridgeville is making 

the task of completing annual hydrant inspections challenging. The problem is that the 

North Ridgeville Fire Department’s current fire hydrant maintenance program is no 

longer effective. The inspection and flushing of the city’s hydrants is not being completed 

on an annual basis. The main concern is that several near misses during emergency 

operations have occurred that may have been prevented by an effective hydrant 

inspection program. 

 The purpose of this research was to identify weaknesses in the current hydrant 

maintenance program and find effective solutions. Evaluative research was utilized to 

answer the following questions: (a) what type of maintenance and testing should the 

North Ridgeville Fire Department perform while flushing fire hydrants, (b) how are other 

fire departments in the same area of the North Ridgeville Fire Department using their 

personnel to complete fire hydrant maintenance, (c) would outsourcing fire hydrant 

maintenance to part-time employees within the North Ridgeville Water Department be 

cost effective?  
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Background and Significance 

City of North Ridgeville 

 North Ridgeville is a suburban community located in northeast Ohio 20 miles 

west of Cleveland. The city has a population of 28,153 residing in a 25-square mile 

radius (City-Data, (n.d.), p.1). Since originally established as Ridgeville Township on 

May 10, 1810, the city has seen subsequent growth. In recent years, the city was named 

one of the 10 fastest growing suburbs in Ohio having added 1605 homes over the past 

four years for a total of 10,936 housing units (North Ridgeville Building Department, 

2008). The city is mainly a bedroom community with some commercial and light 

industry. 

North Ridgeville Fire Department 

 The North Ridgeville Fire Department (NRFD) is the largest dual-role fire 

department in Lorain County providing both fire protection and emergency medical 

services. The NRFD employs 36 full-time members which operate from two fire stations.  

Dispatch for the department is performed by an off-site regional dispatch center. The 

department also participates in a county based hazardous materials and technical rescue 

team. The NRFD promotes itself as an all-hazards emergency organization. 

Hydrant Maintenance Program 

 The NRFD in cooperation with the North Ridgeville Water Department has 

maintained the city’s fire hydrants since inception. The city has water lines and hydrants 

throughout the city that serve the residential, commercial, and industrial areas. The only 

areas that currently are without water are the Ohio Turnpike, State Route 10, and the 

Norfolk Southern railroad tracks that divide the city in half (North Ridgeville Water 
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Department, 2008). Any new residential or commercial developments are required to 

install water lines and hydrants (North Ridgeville Code of Ordinances, (n.d). 

Traditionally, the NRFD has assigned on-duty personnel during warm weather months to 

flush and test the city’s fire hydrants. This practice has changed throughout time by the 

number of personnel assigned to hydrant maintenance at any given time. It has gone from 

assigning one member in a utility vehicle to several in-service crews assigned at one 

time. All hydrants are flushed and then tested for both static and flow pressures. These 

figures are then recorded on hydrant cards along with the corresponding gallons per 

minute (gpm). Because of the city’s aging water system, crews place pressure relief 

valves on hydrants throughout the test areas to prevent the accidental breakage of water 

lines while shutting hydrants down during flushing. The water department also asks that 

the NRFD flush and test hydrants during the hours of 8am and 2pm Monday through 

Friday to prevent overtime in the case of an accidental water line break. Anytime a 

hydrant is found to be non-operational or in need of repair it is reported to the water 

department for service. 

 The problem is that the NRFD’s current hydrant maintenance program is no 

longer effective. In 1998, the NRFD flow and pressure tested 1250 fire hydrants using 

on-duty personnel (North Ridgeville Fire Department, 1998).  In 2008, the NRFD flow 

and pressure tested only 1190 hydrants using on-duty personnel that were just slightly 

increased from 1998 (North Ridgeville Fire Department, 2008). The author believes that 

a substantial increase in emergency calls combined with a minor increase in personnel 

has resulted in the decrease in the number of hydrants that are flushed and pressure tested 

each year. 
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 It is believed that the decrease in the effectiveness of the hydrant maintenance 

program has had some negative impact on the readiness of our department. The 

department has experienced two near misses that are believed to be the result of outdated 

maintenance and inspection procedures. The first incident was in June of 2005 when 

crews discovered that a hydrant had the wrong threads while fighting a house fire. The 

second was in September of 2005 when a water line failed as the result of emergency 

operations. 

A fire department’s hydrant maintenance program is an example of risk reduction 

as defined in the Executive Analysis of Community Risk Reduction curricula (Fema, 

2008). “Community risk reduction combines prevention and mitigation strategies. Risk 

prevention involves anticipating potential hazards within a community and facilitating 

interventions to prevent occurrences. Risk mitigation involves anticipating potential 

hazards within a community and facilitating interventions to diminish adverse outcomes” 

(Fema, 2008). The basis of the research problem is the potential hazard that a non-

working hydrant(s) poses during a fire emergency. Establishing a plan and solving this 

problem is a direct example of risk mitigation. Having measures in place, such as an 

effective hydrant maintenance program to prevent a potential disaster, is risk prevention. 

This being said, there is a definite link between the hydrant maintenance program and the 

content of the Executive Analysis of Community Risk Reduction course. 

 One of the five USFA operational objectives is “The USFA will focus on 

reducing the number of firefighter deaths by 25% over five years” (USFA, 2001).  An 

effective hydrant maintenance program will have a direct effect on the safety of 

firefighters. An example of this is the dependence on properly functioning hydrants 
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during initial fire attacks. Most fire departments depend on apparatus water tanks to 

initiate a fire attack. The goal is to either put the fire out with the tank water or contain it 

until firefighters outside of the structure obtain a continuous supply of water from a 

hydrant. If the outside firefighters are unable to locate an effective hydrant quickly, inside 

attack crews can be injured or killed when the apparatus tank water runs out. This 

example provides a definite link between an effective hydrant maintenance program and 

the USFA operational objective of reducing the number of firefighter deaths. 
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Literature Review 

 The need for fire departments to ensure a reliable water system is dictated by the 

dependence on water in extinguishing fires. The International Fire Service Training 

Association (IFSTA, 1988) recognizes that “knowing the capacity of a water system is 

just as important as knowing the capacities of pumpers and water tanks” (p. 93). 

Knowledge of a city’s water system by firefighters is as important as knowledge of the 

city’s streets and districts. If you cannot locate the fire or a water source to extinguish it, 

you probably will not be very successful with suppression. In his applied research paper 

Ensuring a Reliable Water Source During Emergency Operations, Sturgeon observes 

“that when a hydrant fails to operate it subjects the purveyor and the fire department to 

public scrutiny and residents erroneously associate the maintenance of fire hydrants with 

the fire department thereby holding them accountable if the system fails” (Sturgeon, 

2006, p.9).  Although a court of law may not agree with this assumption, loss of the 

public’s trust may be just as detrimental. Mrs. Smith assumes that when she sees the fire 

department flushing the hydrant on her tree lawn that they know how, when, and where 

to do it. 

The North Ridgeville Fire Department (NRFD) has been experiencing recent 

problems with the tracking and flushing of the city’s fire hydrants. The enormous growth 

that the city has experienced in recent years has resulted in a number of new fire hydrants 

and water lines. The Orange County Florida Fire Rescue Department also had a problem 

with evaluating the hydrant system reliability and performing preventative maintenance. 

Their problem resulted in a hydrant failure at a structure fire in which a citizen was 

killed. This triggered public outcry and numerous press inquiries (Sturgeon, 2006, p.6).  
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The 2009 Drinking Water Survey Inspection which was conducted by the Ohio 

EPA Division of Drinking and Ground Waters revealed that “68%, 1% and 44% of the 

hydrants in North Ridgeville were flushed in 2008, 2007, and 2006 respectively” 

(Appendix A). The Ohio EPA expressed their concern in this matter and suggested that 

“the city should consider making improvements in this very important area of system 

maintenance and prevention of water quality deterioration” (Appendix A).  Sturgeon 

warns that “an ineffective or inadequate water supply will reduce the efficacy of even the 

best firefighting techniques and could endanger the public and firefighters, as well as, 

independent and exposure occupancies” (Sturgeon, 2006, p. 21). 

 In addition to the findings of the Ohio EPA, the NRFD has experienced several 

other significant operational problems while dealing with our hydrant maintenance 

problem. In June of 2005, our crews were called for a report of a structure fire in a small 

single-family ranch style home (Appendix B). On arrival, crews made a routine interior 

fire attack and attempted to connect to the fire hydrant closest to the home. Upon opening 

the hydrant, the large diameter hose (LDH) line that was attached blew off of the hydrant 

due to mismatched threads. Apparently, when the hydrant was installed the steamer 

threads were not as specified by city ordinance (North Ridgeville Code of Ordinances 

(n.d). The engine operator eventually obtained a continuous supply of water by utilizing 

two 2.5” supply lines from the same hydrant. If the hydrant had been properly inspected 

at the time of installation or thoroughly inspected on an annual basis, this near-miss may 

not have happened. If the engine operator hadn’t been fast acting, crews inside may have 

been injured when they ran out of tank water. 
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The most recent procedure which the NRFD has used for inspecting hydrants 

involves using pressure relief devices known as blow offs (Appendix C). As a matter of 

fact, the NRFD uses three pressure relief devices on every street while performing 

hydrant flushing and testing. The reason for the excessive use of the pressure relief 

devices is that in past year’s hydrant flushing crews were thought to have caused water 

line breaks. As is apparent by this written procedure (Appendix C), hydrant flushing and 

testing has become a very slow and time consuming activity. The AWWA suggests that 

“closing the hydrants is more critical and it must be done very slowly until the flow has 

diminished to about 20 percent of full flow” (AWWA, 1999a, p. 43). During a May 7, 

2009 meeting held by the North Ridgeville Engineering Department, there was a 

discussion about the fire department’s practice of using multiple pressure relief devices 

while flushing. It was suggested by Joe Horvac of the North Ridgeville Service 

Department that “the fire department does not have to go to those lengths to prevent a 

water line break” (Horvac, personal communication, May 7, 2009).  Mr. Horvac 

explained that “all the fire department needs to do is open a hydrant to a trickle in the 

area in which they are flushing hydrants” (Horvac, personal communication, May 7, 

2009). This practice will take the place of the pressure relief devices and make the 

process less labor intensive. Another procedure that the NRFD follows is the annual static 

and flow testing of every hydrant that is flushed (Appendix C). Although this practice 

allows for the accurate documentation of pressures on every hydrant in the city, it also is 

time consuming. The combination of these activities lends little time to items such as 

ensuring that each hydrant has the correct threads. 
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 In September of 2005, NRFD crews were again called to a small single family 

home for the report of a kitchen fire (Appendix D). As per procedure, the engine operator 

hooked an LDH supply line to the closest hydrant and opened it. In this case, the operator 

received water but it appeared to be a less than expected flow. The fire was extinguished 

successfully, but there was a question about the hydrant’s lack of pressure. It was soon 

discovered by incoming units that the water line supplying the hydrant had broke and was 

leaking further down the same street. Apparently, either opening the hydrant or the 

shutting down of a valve or nozzle by fire crews had caused the break. The NRFD’s 

hydrant card for the hydrant that was used during the emergency revealed that the hydrant 

had not been flushed or inspected for 13 months (Appendix G). After the repair of the 

water line, this same hydrant was not flushed or inspected again for fourteen months 

(Appendix G). If there had not been a fire, the hydrant in question would not have been 

opened for 27 months. 

 

Flow Testing 

 The NRFD currently attempts to obtain a static and flow test on every hydrant that 

is flushed each year. This practice dates back to when the department went full-time in 

1967 (R.E. Miller, personal communication, May 1, 2009). When the department 

completed flushing of all of the hydrants annually, the result was up to date flow records. 

Unfortunately, this labor intensive practice is believed to be one of the reasons that our 

department is unable to complete our annual hydrant flushing. The current procedure has 

the inspector of each hydrant place a gauged 2 ½” cap on one hydrant outlet and open the 

hydrant to obtain a static reading. The inspector then closes the hydrant, removes the 
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opposite 2 ½” hydrant cap and fully opens the hydrant to obtain a flow reading 

(Appendix C). This procedure is performed annually on every hydrant that is flushed. 

 The Insurance Services Office (ISO) notes in their Grading Schedule that “the 

inspection condition of fire hydrants should be in accordance with American Water 

Works Association (AWWA) manuals” (Hickey, 2002, p. 202). AWWA suggests that “it 

is good practice to conduct flow tests on all parts of the distribution system 

approximately every 10 years (or whenever needed) to identify the service areas affected 

by significant changes in the distribution system” (AWWA, 1999a, p. 39). The guideline 

allows the department to perform flow testing at a rate of 10% of the hydrants each year 

and still be in compliance with the ISO Grading Schedule.  

 NFPA 291, Recommended Practice for Fire Flow Testing and Marking of 

Hydrants, 2007 edition states that “fire flow tests are conducted on water distribution 

systems to determine the rate of flow available at various locations for fire fighting 

purposes” (NFPA, 2007, Section 1.2). The type of flow test that is recommended brings 

the NRFD’s procedure into question. NFPA 291 states that the flow testing procedure 

“consists of discharging water at a measured rate of flow from the system at a given 

location and observing the corresponding pressure drops in the mains” (Section 4.2). The 

flow test that the NRFD conducts on each hydrant only consists of opening the hydrant 

that is tested (Appendix C). The AWWA provides a detailed field procedure for testing 

hydrants (AWWA, 1999a, p. 41). The first step in the field procedure is identical to the 

way in which the NRFD establishes a static pressure. The second step which establishes a 

flow pressure utilizes two flow hydrants and a residual hydrant which are opened 

simultaneously to record an accurate flow pressure (p. 41).  
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 This procedure provides a more accurate picture of the fire flows that are 

available. It also allows one to get an idea about the flows available if a department needs 

to utilize more than one hydrant location during an emergency. The fire flow available is 

then determined by using residual pressure and an established flow calculation chart 

(AWWA, 1999a, p. 43). IFSTA reports that “fire protection engineers have established 

20 psi as the minimum required residual pressure when computing the available water for 

are flow test results” (NFPA, 2007, p. 101). 

 

Maintenance 

 The procedure that the NRFD currently employs for hydrant maintenance entails 

an inspection of the hydrant’s exterior gaskets and lubrication (Appendix C). All 

remaining maintenance is performed by the North Ridgeville Service Department. Past 

painting of the hydrants has been performed by labor that was provided by the Lorain 

County Correctional Division.  

 The performance of basic maintenance is well within the knowledge of 

firefighting staff. Mahoney recommends that “members of first-due engine companies 

should perform hydrant inspections” (Mahoney, 2004, p. 57). Mahoney feels that 

“maintenance tends to improve when inspections are made by those likely to use the 

hydrant” (p. 57). The condition of hydrants is also more of a concern to someone whose 

life may depend on them. The Fire Chief’s Handbook states that “it is up to the Chief to 

see that hydrant maintenance is done properly and on schedule” (Barr & Eversole, 2003, 

p. 511). The combination of the two theories results in the conclusion that the fire 

department is a major stakeholder in hydrant inspection and maintenance. 
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 The Author has found that all of the research sources agree that the inspection of 

dry barrel hydrants must include the assurance that the hydrants properly drain or are 

pumped out to prevent freezing. This practice appears to be a fundamental element that 

should be included in any inspection program in areas with freezing temperatures. Repair 

of dry-barrel hydrant drains will reduce the number of hydrants which must be pumped 

out each season. AWWA suggests that “after-use inspections are especially important for 

dry-barrel hydrants” (AWWA, 1999b, p.29).  

 The Fire Chief’s Handbook lists the procedures that “a good maintenance 

inspection should include” (Barr & Eversole, 2003, p. 512). The procedures are as 

follows: Checking visually for hydrant damage, performing a pressure test, flushing the 

hydrant, checking the drain operation, checking the condition of outlet threads with a 

female coupling, ensuring free management of hydrant cap chains, checking cap gaskets, 

lubricating cap and outlet threads, lubricating hydrant if necessary, and painting and color 

coding according to national standards (p. 512). These procedures appear to make up a 

thorough maintenance inspection that would identify any defects. Of particular concern to 

the NRFD is the procedure of checking the condition of outlet threads with a female 

coupling which may have prevented a near miss situation (Appendix B). Another great 

suggestion is to confirm that the street valve is fully open while checking the hydrant 

(USFA, 2008). Many times workers shut down a hydrant to perform repairs and either 

forget to turn them back on or do not fully open the street valve. 

Most procedures performed in the field by firefighting personnel require basic 

skills. Sometimes lubrication of hydrants can complicate the process. The AWWA 

recommends that “for detailed information on how to lubricate a particular hydrant, 
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contact the hydrant’s manufacturer” (AWWA, 199b, p. 31). This is a valuable suggestion 

and should be followed on each type of hydrant within a particular system. It should also 

be noted that the information obtained from the hydrant manufacturer should be 

forwarded to all hydrant inspection personnel. 

 

Record Keeping 

 The NRFD currently uses a hydrant card system that has been in place since the 

inception of the city’s water system. The cards are numbered by hydrant and include 

location, make, street valve location, date inspected, static pressure, flow pressure, 

gallons per minute, initials of inspector, and a place for remarks (Appendix G). The cards 

have served the department well for years but have become antiquated in today’s 

technology age. The hydrants used to be numbered as they were installed starting with 

the number one. This method provided an accurate hydrant count and identifying system. 

The problems with the numbering system began when the city started extending water 

lines years after they had been in use. The new hydrants were installed and given the next 

consecutive numbers. This resulted in situations where hydrant number 700 may follow 

hydrant 350 on the same street. This created confusion and forced the department to 

abandon this numbering system (R.E. Miller, personal communication, May 1, 2009). 

Unfortunately, a new system has not yet been identified and the department currently 

identifies hydrants by the closest address.  

 The NRFD currently uses Firehouse Software to complete the national fire 

incident reporting system (NFIRS) reports and EMS reports to the State of Ohio. To the 

knowledge of the author, the department has never attempted to utilize the hydrant 
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maintenance portion of the program or its reports. The hydrant maintenance portion of 

the Firehouse Software is a computerized database for fire hydrant records. The program 

tracks basic information like make, owner, and capacity (ACS, 2008, p. 216). It also 

provides the ability for tracking hydrant activities such as inspections, repairs, and flow 

tests (p. 216). Once you have entered measurements from flow tests, flow calculations are 

automatically calculated by the program (p. 217). North Ridgeville’s neighboring 

department in Avon, Ohio is currently using the Firehouse Software for all hydrant 

records. The Avon Fire Department assigns numbers to their hydrants based on street 

names and addresses. For example, Main5490 would be an assigned hydrant number that 

you would find in Avon’s Firehouse database (AFD, 2008). 

 Record keeping is crucial to the success of a hydrant maintenance program. To be 

successful, the system must record the location, make, type, size, and date of installation 

for each hydrant in addition to repair information (AWWA, 1999b, p. 33). It is also 

suggested that this data be kept in hard copy or transferred to a database on a computer 

(p. 33). Hydrant records should reflect information concerning all inspections and repairs 

made to a particular hydrant. This information is especially important in identifying a 

troubled hydrant or reporting activities to ISO (p. 33). The Spartanburg public safety 

department utilizes a hydrant file system which entails keeping a single file for each 

hydrant (Spartanburg, 2008, p.4). A hard copy system such as this would allow for 

extensive hydrant information but would be difficult to access from the field. Other 

departments, such as the Sedona, Arizona fire district, are utilizing the hydrant section of 

the Firehouse Software (Sedona (n.d.), p.1). 
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Personnel Utilization 

 The NRFD has experimented with several methods of utilizing personnel for 

hydrant maintenance duties. The traditional method was to send one on duty firefighter 

out in a utility truck to flush and test hydrants by him/herself. This method used to work 

sufficiently but ceased to work when the department transferred dispatch to a regional 

dispatch center which eliminated an extra daytime staff member. It also became 

inefficient as the city has grown and the number of hydrants has increased. Another 

method that was attempted was the assignment of three member crews from each station 

which would take both an ambulance and a truck with them on the detail because they 

were in service and responsible for both fire and EMS response in their districts. The 

problem with this method was that when the hydrant crew received an emergency call, 

they were forced to leave the remaining piece of apparatus parked somewhere on a city 

street or in a parking lot unattended. The current method is a combination of both which 

seems to work for the time being. If there is a better method for our department to utilize 

our staffing to perform hydrant maintenance, it has not yet been identified.  

 Several years ago, it was suggested by the North Ridgeville Firefighters, Local 

2129 that the fire department should hire firefighters off duty to perform hydrant 

maintenance. The reason cited was that the department was having difficulty completing 

hydrant maintenance duties due to an increase in the number of emergency calls, required 

training, company inspections, and preplan development. This was agreed on and the Fire 

Chief asked for and received funding in order to try this method. Unfortunately, the Chief 

and the Union disagreed on which hourly wage from the collective bargaining agreement 

would be used and the trial never moved forward. Several years later, the Chief again 
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asked for and received funding in order to hire seasonal employees through the city’s 

service department to perform the hydrant testing and flushing duties. During this 

attempt, the department had unexpected costs so the budgeted money was transferred and 

used for something else.   

 In 1980, the City of Littleton, Colorado Fire Department experimented with using 

temporary civilian personnel to inspect and test each hydrant within their district (Young, 

1981, p. 48). The department found that this practice was not only a cost savings, but it 

showed some signs of improvement in their inspection program (p. 49). The main 

benefits were a substantial savings in wages and more uniform inspections because they 

were all performed by the same person (p. 48). The idea that the NRFD may also benefit 

from this type of program became apparent. According to the City of North Ridgeville 

Auditor’s Office, a Part-time Laborer who is employed by the city’s service department is 

currently earning $8.54/hour (Appendix H). According to the city’s Treasurer, Anthony 

Hatmaker, all part-time employees are also covered by Ohio Workman’s Compensation 

which increases the cost to the city by 3%/hour (A. Hatmaker, personal communication, 

May 20, 2009). This would bring the city’s cost per hour for the part-time employee to 

$8.80. The Treasurer also reported that part-time employees over the age of 16 are 

insured to operate city-owned vehicles without any additional cost to the city (A. 

Hatmaker, personal communication, May 20, 2009).  

 The NRFD would use the part-time employee(s) to perform hydrant maintenance 

Monday through Friday each week in the months of June, July, and August. This would 

result in the part-time employee working 12 weeks or 480 hours and cost the city 

$4,224.00/summer for one part-time employee. One issue at hand is that the North 
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Ridgeville Service Department has an unwritten policy which ensures that there must be 

at least two employees working together when duties entail working in traffic. This 

would result in the hydrant crew being made up of two members at all times at a cost of 

$8,448.00/summer. The Treasurer also warned that “part-time employees traditionally 

don’t take as good of care of equipment as the full-time employees”, which he based on 

complaints that he has received from other employees (A. Hatmaker, personal 

communication, May 20, 2009).  

 

Procedures 

 Research for this paper began with a literary search utilizing the electronic card 

catalog of the learning resource center (LRC) located at the National Fire Academy in 

Emmitsburg, Maryland. The search for pertinent material was also assisted by the staff at 

the learning resource center. The search began by entering the following terms into the 

electronic card catalog search engine: fire hydrant, hydrant, hydrant maintenance, hydrant 

repair, water system maintenance, and hydrant flushing. The information that was 

reviewed included standards from the National Fire Protection Association (NFPA), 

guidelines from the American Water Works Association (AWWA), magazine articles, 

applicable applied research projects and a textbook from the International Fire Service 

Training Association (IFSTA). 

 On May 7, 2009 the author attended a meeting held by the North Ridgeville 

Engineering Department to discuss the 2009 Drinking Water Survey Inspection that was 

completed by the Ohio Environmental Protection Agency (EPA). The meeting was held 

to discuss solutions to concerns that the Ohio EPA had with North Ridgeville’s water 
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system (Appendix A). One of the matters which were discussed with some length was the 

frequency which the city’s fire hydrants were being flushed. 

 A fire hydrant maintenance questionnaire was devised based on the review of the 

literature (Appendix F). The questionnaire was mailed to 102 communities in a three 

county area surrounding North Ridgeville. Along with the questionnaire each community 

received an accompanying letter (Appendix E) and a postage-paid return envelope.  

 The purpose of the questionnaire was to determine what type of maintenance and 

testing that fire departments in the same geographical area as North Ridgeville are 

performing and how they are utilizing their personnel to do so. Fire departments in the 

same geographical area were used because they all experience similar weather conditions 

and seasons. There were 15 basic questions that could be answered in a short amount of 

time. 

1. What is the make-up of your fire department? 

2. How many members make up your fire department? 

3. What is your typical daily staffing? 

4. What is the population of the area which you serve? 

5. How many fire hydrants are there in the area which you serve? 

6. How many of the hydrants from question #5 are private hydrants? 

7. Who in your area performs fire hydrant flushing duties? 

8. If your fire department performs hydrant flushing, how are the duties assigned? 

9. How often are hydrants flushed in the area in which you serve? 

10. What type of maintenance is performed on hydrants while flushing them? 

11. Is every hydrant that is flushed also pressure tested? 
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12. If you answered no to question #11, what determines whether or not a hydrant is 

pressure tested? 

13. Does your city/township/village flush and inspect private hydrants or is it the 

responsibility of the property owner? 

14. How does your organization maintain fire hydrant records? 

15. What is your department’s ISO rating? 

Out of 102 questionnaires mailed out, 73 (72%) were returned. According to the Creative 

Research Systems Sample Size Calculator (www.surveysystem.com/sscalc.htm), it can be 

assumed that with the number of questionnaires returned there is a 95% confidence level 

in the results. 

 The main limitation of the questionnaire was the way in which questions were 

interpreted by the responders. For example, the question asking “what type of 

maintenance is performed on your hydrants while flushing them” was meant to learn 

about what was done to each hydrant on an annual basis. Most responders checked off 

every type of maintenance that is performed whether on an annual basis or as needed. 

Another limitation of the questionnaire was that there was confusion with the question 

that asked about daily staffing totals. The volunteer and combination departments had a 

difficult time answering the question and this caused inconsistencies in the results. 
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Results 

Research Questions 

 

Research question one: What type of maintenance and testing should the North 

Ridgeville Fire Department perform while flushing fire hydrants? 

 

 The most basic type of maintenance that the North Ridgeville Fire Department 

(NRFD) should perform is annual flushing of all fire hydrants within the service area. 

This statement is based on recommendations from the American Water Works 

Association (AWWA, 1999b) and the Ohio EPA, Division of Drinking and Ground 

Waters (Appendix A). Flow testing should be incorporated into the annual flushing of 

hydrants. The AWWA suggests that “it is good practice to conduct flow tests on all parts 

of the distribution system approximately every 10 years (or whenever needed) to identify 

the service areas affected by significant changes in the distribution system” (AWWA, 

1999a, p.39). Flow testing will provide the NRFD with an accurate picture of the fire 

flows that are available. 

 Some basic maintenance should be performed during annual hydrant flushing. A 

good maintenance inspection should include: checking for hydrant damage, performing a 

pressure test, checking the drain, checking the condition of the outlet threads, ensuring 

free management of hydrant cap chains, checking cap gaskets, and lubrication (Barr & 

Eversole, 2003, p. 512). The performance of these items is well within the knowledge of 

firefighting staff and can be performed during the flushing process. 
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Research question two: How are other fire departments in the same area of the North 

Ridgeville Fire Department using their personnel to complete fire hydrant maintenance? 

 

 Research question two was heavily dependent on the answers to the questionnaire 

that was mailed to the surrounding departments. The responses to the questionnaire made 

it immediately obvious that hydrant duties are performed by on-duty personnel in the 

majority of cases. 67% of the departments reported using on-duty personnel. The figure 

appears to be related to the fact that 74% of the departments were either career or 

combination departments. Most of the remaining was volunteer departments that used 

either volunteers or the city’s water department to perform hydrant maintenance duties. 

Fire department personnel perform the hydrant flushing duties in 75% of the cities with 

71% of those using on-duty companies that are in service. None of the departments take 

units out of service to perform hydrant maintenance and only five reported using paid off-

duty personnel. 

 

Research question three: Would outsourcing fire hydrant maintenance to part-time 

employees within the North Ridgeville Water Department be cost effective? 

 

 Exploring the idea of hiring part-time employees to perform hydrant maintenance 

was another topic of the literature review. Five of the surrounding departments use paid 

off-duty personnel but none reported using part-time employees. The model that was 

used was that of Littleton, Colorado which hired temporary civilian personnel to inspect 

and test each hydrant within their district (Young, 1981, p. 48). The City of Littleton 
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claimed to have experienced a cost savings and more uniform inspections due to their 

temporary seasonal employees (p. 48). 

 It appears that the only costs that the City of North Ridgeville would incur with 

hiring part-time employees for hydrant maintenance would be for two employee’s hourly 

rate plus 3% for Ohio Workman’s Compensation (Appendix H). The total cost would 

equal about $8,448.00 for the two part-time employees. 

 

Questionnaires 

 The paper based questionnaires were sent out by U.S. Mail with a self-addressed 

stamped return envelope and a cover letter enclosed. The questionnaires were sent to 

every fire department in three counties which border North Ridgeville. The 

questionnaires for the fire departments included demographic characteristics of the 

respondents, number of public and private hydrants, personnel usage, and the different 

types of maintenance that is performed. 

 The results of the questionnaires provided a large amount of useful information. 

Of the 73 departments that responded to the questionnaire, 45% were combination, 40% 

were career, and the remaining 15% volunteer. The departments were mainly small 

departments with less than 50 members and the majority served a population of 10,000 to 

25,000. 30% of the departments had fewer than 500 hydrants in their service area and 

26% had between 500 and 1000. The remaining served in areas with more than 1,000 

hydrants. The number of private hydrants each department reported was from 0 up to 

348. The average Insurance Services Office (ISO) rating reported by the respondents was 

five. 
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 The first question asked was concerning how hydrant maintenance duties are 

assigned among personnel. A majority of 67% reported using on-duty personnel. This 

figure corresponds with the fact that 74% of the departments were either career or 

combination departments. The next question inquired about the frequency with which 

hydrants are flushed each year. Again, 67% reported flushing hydrants once a year while 

only 25% flush hydrants more than once a year. There were three departments that 

reported flushing hydrants less than once a year. The types of maintenance question 

formed some commonalities. Every department that answered the questionnaire reported 

that lubrication is part of their hydrant maintenance duties. Pressure testing of some type 

also seemed common among respondents. 35% perform static tests, 43% perform flow 

tests, and 24% perform residual tests. Very few departments report painting their 

hydrants, but surprisingly 33% report making repairs to hydrants which entail replacing 

worn parts. 

 Of particular interest was the question which asked if the department’s pressure 

test each hydrant that is flushed; only 15% reported doing so. A question about inspecting 

private hydrants revealed that half of the respondents maintain the private hydrants in 

their service area. Lastly, it was found that a resounding 93% of respondents use either 

Firehouse or another computer software to maintain fire hydrant records. 
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Discussion 

 The research for this project was benefited by the use of national regulations such 

as those provided by the National Fire Protection Agency (NFPA), Insurance Services 

Office (ISO), and the American Water Works Association (AWWA). The results of the 

research in combination with past near misses have established the need to perform 

proper fire hydrant maintenance annually. As Sturgeon observed “when a hydrant fails to 

operate it subjects the purveyor and the fire department to public scrutiny and residents 

erroneously associate the maintenance of fire hydrants with the fire department thereby 

holding them accountable if the system fails” (Sturgeon, 2006, p. 9). The need for annual 

testing is a well followed belief in the geographical area of the NRFD as is obvious by 

the response that the questionnaire received (Appendix F). When asked how often 

hydrants are flushed, 71% of the respondents reported that they flush them at least 

annually and 28% reported flushing them more than once a year. This supports the 

suggestion of the Ohio EPA which was that hydrant flushing should be performed at least 

annually (Appendix A). 

 The importance of flow testing and the time parameters which it should be 

performed were useful findings from the research. The AWWA suggests that “it is good 

practice to conduct flow tests on all parts of the distribution system approximately every 

10 years (or whenever needed) to identify the service areas affected by significant 

changes in the distribution system” (AWWA, 1999a, p. 39). Sturgeon also warned “an 

ineffective or inadequate water supply will reduce the efficacy of even the best 

firefighting technique and could endanger the public and firefighters, as well as, 

independent and exposure occupancies” (Sturgeon, 2006, p. 21). Unfortunately, many of 
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the respondents wrote on the questionnaire (Appendix F) that they only flow test hydrants 

when there has been a repair made or if there is a question about the pressure in a specific 

area. 

 General maintenance of hydrants varied throughout the departments which 

responded to the questionnaire. Most departments (89%) lubricated hydrants while 

flushing them (Appendix F). Lubrication and the replacement of cap gaskets are the most 

common types of maintenance required and can be performed by firefighting personnel. 

Unexpectedly, 32% of respondents reported performing repairs that included replacing 

worn parts. The Fire Chief’s Handbook lists the procedures that “a good maintenance 

inspection should include” (Barr & Eversole, 2003, p. 512). One type of maintenance 

which was specific to our geographical location is the prevention of frozen hydrants in 

cold weather. Repair of dry-barrel hydrant drains or pumping out hydrants each season 

will reduce the number of frozen hydrants encountered.  

 Record keeping in general is evolving throughout the fire service. This was found 

to be true concerning the maintenance of hydrant records. The respondents to the 

questionnaire reported that 93 percent are utilizing Firehouse or similar software, while 

only 7 percent are still using a hydrant card system (Appendix F). Record keeping is 

crucial to the success of a hydrant maintenance program and to be successful, the system 

must record the location, make, type, size, date of installation, and repair information 

(AWWA, 1999b, p. 33). The hydrant maintenance portion of the Firehouse Software is a 

computerized database for hydrant records. The program tracks all of the required 

information (ACS, 2008, p. 216).  
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 The research concerning personnel utilization was of specific interest to the 

NRFD. Most of the information concerning personnel utilization was gathered through 

the use of the questionnaire. In a 1980 experiment, the City of Littleton, Colorado found 

that the use of temporary civilian personnel to perform hydrant inspections was a cost 

savings and showed some signs of improvement in their hydrant inspection program 

(Young, 1981, p. 49). The research established that it would cost the City of North 

Ridgeville an estimated $8,448.00 to fund the same type of program. It was also found 

that North Ridgeville has not always had positive results in hiring temporary civilian 

personnel. North Ridgeville Treasurer, Anthony Hatmaker warned “part-time employees 

traditionally don’t take as good of care of equipment as full-time employees” (A. 

Hatmaker, Personal Communication, May 20, 2009). 

 The largest percentage of respondents to the questionnaire (69%) reported using 

in-service, on-duty companies to perform hydrant maintenance (Appendix F). Mahoney 

supported this response by pointing out that “maintenance tends to improve when 

inspections are made by those likely to use the hydrant” (Mahoney, 2004, p. 57). 

 The Author’s interpretation of the study results is that the NRFD is in need of 

some changes in its hydrant maintenance program. Fire hydrant flushing, inspection, and 

general maintenance should be performed at least annually. Flow testing of hydrants 

should be performed at least every 10 years (or as deemed necessary) in order to have a 

general understanding of the distribution system’s capabilities. Hydrant records would be 

more accessible if entered into and maintained using a computer software program. Use 

of temporary personnel to perform hydrant maintenance may be a step backwards and 
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should only be used to supplement the maintenance performed by on-duty firefighting 

personnel. 

 

Recommendations 

 The research for this ARP has identified several weaknesses in the North 

Ridgeville Fire Department’s (NRFD) current hydrant maintenance program and ways in 

which it can be improved. The recommendations should be considered in order to 

develop new policy so that the program will comply with current standards. 

 The importance of hydrant flushing at least yearly has been established by the 

research. Unfortunately, the NRFD has not completed the annual flushing of hydrants in 

several years. It is of vital importance that the department performs an annual flushing of 

the city’s hydrants. The first recommendation in completing this goal is the use of a 

minimum of two on-duty companies each day to perform hydrant flushing during warm 

climates. The next recommendation is to stop the use of the manpower intensive pressure 

relief devices that the department currently uses. Following the recommendation of the 

city’s water department in slightly opening a hydrant in the system during maintenance 

should greatly reduce the chance for a water main break. The department should consider 

the development and use of standardized flushing, maintenance, and flow testing 

procedures that will expedite the process and assure consistency. These procedures 

should be developed and then used to train firefighting personnel prior to performing 

annual hydrant flushing. 

 The research has supported the idea that general hydrant maintenance can and 

should be performed by firefighting personnel. This said the NRFD should develop a 
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standardized maintenance procedure using the procedures outlined in the Fire Chief’s 

Handbook. The department should also work with the city’s water department to repair 

any hydrant in the city that does not drain properly. Both of these actions will help 

greatly in avoiding another near-miss situation involving a fire hydrant. 

 It has become obvious from the research that the department must trade its 

hydrant card system in for computer software. Since the NRFD is already using the 

Firehouse Software for other tasks and it is the most widely used in our area, the 

department should acquire training on the hydrant maintenance portion of the Firehouse 

Software and incorporate it into the hydrant maintenance program. The NRFD should 

also consult the Avon (OH) Fire Department on its hydrant numbering system and try to 

replicate it. 

 Lastly, the use of on-duty firefighting personnel to perform hydrant maintenance 

should be the first choice in completing annual inspections. Although the monetary cost 

to the city is not great with part-time civilian personnel, the benefits of having the 

personnel who count on the hydrants to perform their maintenance would be lost. Once 

the department is performing an effective annual inspection and maintenance of all 

hydrants, it is possible part-time civilian crews could be incorporated to perform a second 

flushing of all hydrants annually. Future readers should consider the aspects of this ARP 

that apply to their organization and adjust accordingly. Weather restrictions and the type 

of hydrants in an area greatly affect the testing and maintenance of hydrants. 
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Appendix A 

2009 Drinking Water Survey Inspection 
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Appendix A (cont.) 

2009 Drinking Water Survey Inspection 
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Appendix A (cont.) 

2009 Drinking Water Survey Inspection 
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Appendix A (cont.) 

2009 Drinking Water Survey Inspection 
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Appendix A (cont.) 

2009 Drinking Water Survey Inspection 
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Appendix B 

Fire Run #1153 
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Appendix B (cont.) 

Fire Run #1153 
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Appendix B (cont.) 

Fire Run #1153 
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Appendix B (cont.) 

Fire Run #1153 
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Appendix C 

Hydrant Flushing Procedure 
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Appendix C (cont.) 

Hydrant Flushing Procedure 
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Appendix C (cont.) 

Hydrant Flushing Procedure 
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Appendix D 

Fire Run #1178 
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Appendix D (cont.) 

Fire Run #1788  

 

 



Effective Hydrant Maintenance 49 

Appendix D (cont.) 

Fire Run #1788 
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Appendix D (cont.) 

Fire Run #1788 
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Appendix E 

Survey Cover Letter 
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Appendix F 

Fire Hydrant Maintenance Survey 
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Appendix F (cont.) 

Hydrant Maintenance Survey 
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Appendix F (cont.) 

Hydrant Maintenance Survey 
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Appendix G 

North Ridgeville Fire Department Hydrant Card 
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Appendix H 

City of North Ridgeville Pay Scales 
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